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Wireless Internet

* Connect to CNAV0O0O4
* Password: catering
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Instructional Core
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Learning Goals

* Understand the importance of big ideas (key
concepts) in mathematics and their
connection across the grades.

 Examine whole school mathematics PLC from
pre-planning through implementation and
review and its effect on improved teaching

and learning practices.
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Follow Us on Twitter

 Hashtag #PLMDayTwo
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After Day One

e Webinar — March 20t with Doug and Jen
 Webcast — Leadership Resources

 Webcast — SCDSB Aligning Numeracy Goal to
Instructional Core

. V¥
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After Day One

Choose a chart to visit.

Use sticky notes to place comments by
a) Head — what did you think about?
b) Heart — how did you feel?

c) Hands —what did you do or will do about
what you learned?
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Paying Attention to Mathematics

|
1

\ DAYING ATTENTION TO

* Focus on mathematics | yyaruemarics
. | gducation

* Build understanding of
effective mathematics
Instruction.
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Discussion Tool

Where are you on the continuum with your school?

A Discussion TooL FOR
PAYING ATTENTION TO MATHEMATICS EDUCATION, K-12

To be used in board and school planning, as a discussion tool, to assess implementation of each of the seven foundational principles:

Focus on mathematics. = Design a responsive mathematics learning environment.
Coordinate and strengthen mathematics leadership. “ Provide assessment and evaluation in mathematics that supports
Build understanding of effective mathematics instruction. student learning.

Support collaborative professional learning in mathematics. “ Facilitate access to mathematics learning resources.

MATHEMATICS FOUNDATIONAL PRINCIPLE:

CRITERIA Developing s BUilding se———— CONsOlidating === Sustaining s Innovating
Breadth We are collecting We are implementing We are implementing We are re-examining the ~ We are extending our
information about this strategies related to this ~ strategies related to this quality and effectiveness  practice related to this
foundational principle. foundational principle foundational principle of the implementation of  foundational principle.
in some schaols and in many schools and this foundational principle
classrooms board-wide. classrooms board-wide. and reviewing new devel-
opments in the field.
Depth We are exploring the We are build ng system Ve are monitoring the We are evaluating the We are generating new
compoents related knowledge and monitoring  implementation and impact of implementation  knowledge to enhance
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Where are you on the continuum?
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Moving Math Forward

* |t’s all about the thinking.

e Strong attention to Big Ideas
* Inclusion

* Look-fors

* Leading conversations
* Valuable resources
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Minds On

* Kipper’s Cookie Caper
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Question

* |f Kipper ate a lot less than half of the cookies,
and Sadie definitely ate more than Kipper,
how many cookies might have been in each

bowl?
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Where's the math?

* They are seeing many possible numbers of cookies to
start in the bowl (but only one that really happened)

. T

.
o« T
.
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ney are thinking about what half means
ney are decomposing numbers
ney are gaining adding and subtracting practice

ney are learning the value of working backwards




Bottom line

* |t should mostly be about figuring things out.

A much lesser proportion of the time is about
following sets of instructions.

* Practice can happen in figuring things out.

* Assessment of learning must also focus on
thinking.
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Discuss

* How much thinking are you seeing in the
mathematics classrooms in your school?

 What fraction of the time?
* Are you comfortable with that?
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Why change is needed

e What do we know? What do our data tell
us?

e Are we satisfied with what we have learned

about our students and their achievements in
mathematics?

* |f not, are we willing to make change in some
way?
MathGAINS,




Lucy West
Role of the Principal
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Why Change is Needed

 Why is identifying beliefs, purposes, and
passions important for making substantive
changes in a school?

 Why is shared leadership necessary in
professional learning communities?

* Why are long-range outcomes and short-term
results important in the change process?
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Foundational Principles

¢ Foundational Principle

Build understanding of effective
mathematics instruction.

Five teaching practices for improving the quality of discourse in mathematics classrooms:
(1) “talk moves” that engage students/facilitate discussion, (2) the art of questioning,

(3) using student thinking to propel discussions, (4) setting up supportive environments
and (5) Orchestrating the discourse

- Chagin, S. H., 0"Cennor, C, & Andersen, N. C. (2009). Classroom discussions: Using math taik

¢ Foundational Principle

Support collaborative professional learning
in mathematics.

“We conceptualize teacher professional learning as embedded in the classroom context

and constructed through experience and practice in sustained iterative cycles of goal
setting/planning, practicing, and reflecting.”

? - Bruce, C. D, Esmonde, ., Ress )., Deckie, L., & Beatty, R. (2010). The effects of sustained classroom-embedded teacher
Math GA: N S’ professional learning on teacher efficacy and related student achievement. Teaching and Teacher Education, 26, 1598~1608.
N\’




Professional Learning 1Q

 Read and respond to questions.
What's your
PROFESSIONAL I )
DEVELOPMENT o
MathGAINS, -




Professional Learning 1Q

1. All of them.
2. d. 60%

3. b. Raising the calibre of teachers and
principals; school based decision making

4. c. Teachers observing each other in the
classroom and providing feedback.
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Professional Learning 1Q

5. a. Content of the subject taught (57%)

b. 27%
c. 14%
d. 14%
6. c. A good principall!
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Professional Learning

 How do your perceptions compare to the
information from the reports?

 What are the implications of the answers?

BELIEF: Every student learns when every
educator engages in effective professional
learning.
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Lucy West
Learning Cultures
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What is a PLC?

How is a professional learning cycle
the same or different than
a professional learning community?
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A PROFESSIONAL LEARNING CYCLE

Plan Two or more team meetings

1. Examine datalevidence to determine an area of need related to student achievement and/or

en ement.
9= Act One or more team meetings

ea of student

N

. Select a learning focus (e.g., for 3
need; select curriculum expectatio
student learning

5. Impl id -based strategies and actions

* Implement instruction, adjusting as needed, based on ongoing

3. Determine educator lea assessment and feedback from students

(e.g., review current instruct

Plan “with the end in mind
* Decide what evidence will i

* Engage in professional learning (e.g., co-teaching, peer
observation, lesson study, coaching/mentoring) to build a collective
understanding of the instructional approach

o]

all).  Access professional learning resources (e.g., release time, class
iated approach (DI). coverage, learning materials, subject-specific support and a
Dl-knowledgeable team leader)

* Develop evaluation task and
* Design instruction using researd
* Acquire required resources.

Two factors critical to
effective job-embedded
learning are: l\‘
o Shared tri-level (i.e., board,
school, dassroom)
responsibility for leading,
supporting and monitoring
job-embedded professional
learning
« Team leaders, knowledgeable
in differentiated instruction,
whose training, ongoing
leaming and support is Reflect Two or more team meetings Observe One or more team meetings
facilitated by board and school ;
—— 7. Examine, analyze and evaluate results: 6. Monitor—student learning and educator learning
» Co-assess/evaluate student work, share student feedback, * Share and examine evidence of student learning, including student
display results feedback, record on tracking chart/data wall, devise next steps
* Decide, based on evidence, the extent to which the area « Share instructional practice, discuss instructional issues, find
of student need has been addressed solutions for challenges, determine next steps for educator learning

* Reflect on educator learning, decide next steps

MathGAINS,




School Board
Numeracy Professional Learning Cycle

S i

Act/
Pre-plan Plan Observe
@ 3or4 @
iterations
Practice Reflect

the
Practice M
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Foundational Principles

Support collaborative professional learning in mathematics.

« a focus on students, student thinking and student demonstrations of
understanding

« an integrated blend of learning inside and outside of classrooms with a
commitment to collaborative inquiry

« an iterative, cyclical approach informed by monltorlng and implementation,
and knowledge dissemination

|
\

| PAYING ATTENTION TO

N\ATHEN\AT\GS
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Big Idea

* Operations hold the same fundamental
meanings no matter the domain to which they

are applied.

Each operation — addition, subtraction,

multiplication, and division — means
more or less the same thing no matter
what objects are being used.

MathGAINS,




Learning Goal

e Students recognize that you can apply the
same calculation to solve very different
problems involving + and — and use a variety
of strategies to perform the calculation

MathGAINS,




Possible Task

Create three problems that seem really
different for solving by calculating:

80-14

Tell why each problem makes sense and solve
each one in a different way.

MathGAINS,




Consolidation

MathGAINS,




Consolidation Questions

 What made your problems similar?

* Could they have been solved using a different
operation?

* Tell me how.
 What made your problems different?

* What kinds of problems would you call

subtraction?
MathGAINS,




Possible Problems

A frog jumped 80 times. His
friend jumped only 14 times.
How many more times did
the frog jump then his
friend?

b.b 'l ) h >

A jar of candies had 80 A0
candies. Zach ate 14 of the .gri“izé.'ri,‘.
candies. How many were 0-50-30 ;‘! Y
left? Sy

Yo v o & >y )
s ¥ “t."ﬁl
SiSa oo
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Possible Problems
You need to collect 80 ’
shells at the beach. You
only have 14 so far. How .
many more do you need?

MathGAINS,




Where’s the math?
What are the look-fors?

e Student Samples
e Grade 2 and Grade 3

Create three problems that seem really different for
solving by calculating:

80-14

Tell why each problem makes sense and solve each one
in a different way.

MathGAINS,




Base 10 Misconception

\. F 7 )/QQ faldo. 0
=4 70 apd & C?’LJaW
= o SO pleyrn
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80 -14
Gr. 3

Understands
Base 10

Adding the same
amount to both
numbers doesn’t
change the difference

Adding up to
Subtract

| LD
| ~ — —
4100*34 =66
_ o biowa S =B =66 I
‘l ‘ AL T) ‘. ' ‘A@




Why is 15 - 9 = 16 - 107

HNO longer take away
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Big Idea

* Operations hold the same fundamental
meanings no matter the domain to which they

are applied.

Each operation — addition, subtraction,

multiplication, and division — means
more or less the same thing no matter
what objects are being used.

MathGAINS,




Responding to Student Work

* Big ldeas

* Learning Goals
* Success Criteria
* Look Fors

MathGAINS,




Marian Small
Responding to a Range of Students

MathGAINS,




OUTSIDE THE CLASSROOM Consider the

Math

> Use responses
to focus on the
lesson goals

> |dentify Big Ideas
>Articulate
Lesson Goals

Plan Powerful Pose Powerful

Questions Learning Questions
> Create open questions Through > Use and adapt open
with scaffolds Effective questi?fnldeith
> Create parallel Questioning scaffolds

> Use and adapt parallel
tasks with common
questions

tasks with common
questions

Consider
Student
Engagement

Respond to
Students

> Use questions that
scaffold and challenge
to personalize
responses

>Determine
readiness and
interests

INSIDE THE CLASSROOM




Success Criteria

' 1l look  like . ..
5\)\(0(&;5 c\;l Yeans Hon. words
(fivst, Then, afler, before, nex,

o ical order

° l
: -tﬁ?ngfﬁ Vocalb that is Pas+

+ense i il
- use descriptive and vivid (aﬁztﬁe
* use of specikic Chacacters, Phces,

will  be _able S iEu—
cwride o fecount chory aboudt
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. While about an event in .
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Success Criteria

%m BT T T —
are .
“ Int \wv\ms done \Ae\,

Gr.8 Learning Guals:

‘compare. ONd order integers
* add, subtrach, multiply, and divide

# er51(€
SFE Gre: T vl krow T

- £ o0 osder {roc
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Formative Assessment

MathGAINS, l



Kindergarten

" EEEEEE
cEE &

What does 7 - 4 tell you about the bugs?

MathGAINS, -




Kindergarten Early Subtraction

OgaF




Success Criteria (Kindergarten)

e Student recognizes that 7 — 4 tells how many
more bugs than butterflies.

* And/or thinks of 7 —4 as how many more
butterflies to match the ladybugs OR how

many ladybugs would be left if 4 of them went
away.

MathGAINS,




Debrief — Kindergarten

MathGAINS, l



What does 7 - 4 tell you about the
bugs?

MathGAINS, -



Grade 4,5, 6

Create three problems that seem really different
that you would solve by subtracting one of these
sets of numbers.
80 - 14
Or
5.2-1.48

Tell why each problem makes sense and solve
each one in a different way.

MathGAINS,




Grade 7, 8

Sometimes we use subtraction to compare how much more one
amount is than another.

Other times we use subtraction to tell how much is left.

Other times we use subtraction to tell how much more we need.

Show how you would solve this subtraction question in
each of those ways:

-8- (-4)
Or

73 = V2

MathGAINS,




Grade 9 Applied and Academic

Sometimes we use subtraction to compare how much more one
amount is than another.

Other times we use subtraction to tell how much is left.

Other times we use subtraction to tell how much more we need.

Show how you would solve this subtraction question in each of those
ways:
Find the area of the shaded region.

MathGAINS,



Grade 9, 10, 11

Create three problems that seem really different that you
would solve by subtracting these two polynomials:

(4x — 2) — (3x — 2)

Tell why each problem makes sense and solve each one in a
different way.

MathGAINS,




Instructional Core

Premier / Minister

CORE
PRIORITIES

Director / SOs

District
Leadership

Policy,
Supports and
Pressures

Principal / Teachers

Trustees /

Programs and Practices

Teacher / Students

Student

s

-
Curriculum %

G &
Look Fors SepeZor £
INSTRUCTIONAL
TASK

Classroom Resources

Resource
Teacher

Learning Goal
Success Criteria
Learning Tools
IEP



Lucy West
Descriptive Feedback
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Across the Grades

* Choose a grade group — Grade 4-6, Grade 7-8
or Grade 9-10

* Look at the student samples.
* Build success criteria.
* How would you respond to the student work?

* Principal role —what are the look fors?
Questions?
MathGAINS,




Grade 5

MathGAINS, l



Grade 5
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Across the Grades

ACROSS THE GRADES — SUBTRACTION PROBLEM K-12 PARALLEL TASKS
I

Big Idea: Operations hold the same fundamental meanings no matter the domain to which they are applied.

MathGAINS

(Each operation — addition, subtraction, multiplication, and division - means more or less the same thing no matter what objects are being used.)

Curriculum
Expectation

- loyestigare.
addition and
subtraction in
everyday
activities through
the use of
manipulatives.
and visual
models or oral
exploration

- Solve a vanety
of problems
involving the
addition and
subtraction of
whole numbers
to 20, using
concrete
materials and
drawings

Possible Problem Samples of Student Work

Kindergarten

Kindergarten
- Grade 1

T REREE N
L 3 A

What does 7 - 4 tell you about the bugs?

Video samples can be viewed at

http//pim2012.wikispaces.com/

Grade 1

& & ¢ ¢
& & &

. & ¥ &

What does 7 - 4 tell vou about the

Consolidation
Questions

What does the 7
tell you about the
picture?

What does the 4
tell?

Why did you think
[whatever they say)
shows 7 - 4?

If you say that 7 — 4
tells how many
more ladybugs
than butterflies,
why is i5 helpful to
see all 7 ladybugs
and all 4
butterflies?

If 7 — 4 told how
many ladybugs
would be leftif 4
left, would you
need to see both 7
and 4 bugs?

Success Criteria

- Student recognized
that 7-4 tells how
many more bugs
than butterflies

- Student thinks of 7-4
as how many more
butterflies to match
the ladybugs and

how many ladybugs
would be left if 4 of

them went away

- Student recognizes
why you need
different models for
different types of
subtraction



Gap Closing J/I

GAP CLOSING

Relating Situations
to Mathematical

Junior / Intermediate
Student Book

MathGAINS,



Monitoring

* Leading Conversations
* Planning Framework
e Data Collection Spreadsheet

e 6 Student Samples (Markers) Discussion

MathGAINS,




Build understanding of effective
mathematics instruction - p 6.

Five teaching practices for improving the quality of discourse in mathematics classrooms:
(1) “talk moves” that engage students/facilitate discussion, (2) the art of questioning,

(3) using student thinking to propel discussions, (4) setting up supportive environments
and (5) Orchestrating the discourse

— Chapin, S. H., 0'Connor, C., & Anderson, N. C. (2009). Classroom discussions: Using math talk
to help students learn, Grades K-6 (2nd ed.). Sausalito, CA: Math Solutions.

MathGAINS,




Leading Conversations

Leader of the past ... knew how to tell
Leader of the future ... know how to ask

Leaders should be prepared to ask the right
qguestions, facilitate the dialogue, and help build
the shared knowledge.

MathGAINS,




Debriefing

Matt

Intermediate
Team

MathGAINS,




Planning Framework

PLC Division/Grade Group
PLANNING FRAMEWORK

PLC Group:
Process Details Notes
Time Line Diagnostic Date: Predictive data should be entered in
PLC Audit Dates database before Diagnostic task

Summative Task Date:

data. Dates may change.

Data Analysis

Q  What does our evidence of student achievement | Connecied to our whale school data
Needs tell us? EQAQ, liem Analysis, PRIME, DRA, wark when determining school
Assessment Board data, Class data goals.
Q How do these needs connect to our school
goals?
Build clusters of Q  Which expectations from cumiculum documents
expectations. can be clusiered o address student leaming?
a0 How are these expectations related?
Big Idecas a  What are the "Big Ideas” - the connected
foundational elements?
Q Consider cross-strand or cross-curncular key
| deas.
Diagnostic Task a  Design a commaon diagnostic assessment task Predict where students are
that will measure cach student's current thinking. | currently and where they should be
0 Create a diagnostc rubriclassessment tool that at the end of the cych.
allows comparison to summative. Afier diagnostic select 8 *markers” -
O Sclect specific *marker” students to track growth students whose work is
across block (see note) representative of the Low, Medium
a0 Complete class data spreadsheet. and High group. Data will track
markers throughout block.
Summative Task a Develop a summative task that uncavers Summative tasks:
expectations of what students were to know and + require higher-order and critical
be able to do over the learning time. thinking skills
Q Develop an assessment toal. + "uncaver” all big deas.
Plan a four to 2 How and what will we teach to uncover the big + Co-construct success cntena
cight week deas -~ What are the Learning Goals? and ancher charts
learning block. Q What Success Criteria, anchor charts, models + Post leaming goals, success
can be usediposted? criteria and anchor charts for
0 How do we use audit tasks and track *markers™ student consideration.
O  What "bump it up" sirategies can we use to + Use SC in descriptive ‘eedback.
support leaming?
Q2 How do we use descriptive feedback to imprave
student work? -See markers
PLC Audit Points QO  Plan after key chunks of learning and score in
spreadsheet
Q How do audit poinis change next lessons?
Q  Reflect on big deas.
Summative Task Q2  Bring student work %o share/moderate. Analyze assessment data:
Assessment & Q 8 pieces L, M, H are analyzed in PLC + Class assessment profile
Conferencing 0 Complete class data spreadsheets and highlight + Compare predicted results
growth. + Highlight examples of change in
Q Discuss use and effect of descrptive feedback. student work.
Next Steps a  Principal collects data. Be prepared to share key findings in
o Collates by class, grade, division, and school. whole school meetings.




Data Collection

[ B | c e FEFE | F |G| H | J
Learning Cycle Assessment
1E Prediction Diagnostic Summative Audit 1 Audit 2 Audit 3
1] Alex 2.5
2 Andrew 125
3 AnnaRose 3.7
4 Carson 3.7
5 Cayden 2
b Connor 4
/ Holly 3
g Jack 3.5|
9 Jaxon 45
10 Katie 2
11 Katie 3.7
12 Kate 35
13 Kennedy 2.7
14 Lucas 2.7
15 Madison 4
16 IMatthew 3.5
17 Rhea 4.7
18 Skyler 35
19 Taylor 3



Administrator Actions to Support Effective Mathematics Instruction

Action Look Fors and Questions

Math PLC

Leading
Conversations

Data Collection

Formative
Assessent

MathGAINS,




Moving Across the Network BIP
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One School’s Data Growth |

¢ Foundational Principle
Focus on mathematics.

Emphasis for our initiatives was connected to the
overall improvement on numeracy, literacy and
technology.

* Our achievement in EQAO has been noteworthy
and has validated the consistency in focus and
support.

MathGAINS,




One School’s Data Growth

Focus on mathematics.

Percentage of Students: Grade 3 "
Reading Writing hematics

. 91 9N g7 g
74
62 59 71 66 65 68 68

57

50

i 1 i

Percentage of Students: Grade 6
Reading Writing Mathematics

80 84

6168

80 88
73 73 74I




One School’s Data Growth

Focus on mathematics.

Percentage of All Grade 3 Students at All Levels: Mathematics* Percentage of All Grade 3 Students at All Levels: Mathematics*
64
55 g3 96 53
43
28
25 2 2
10 12 13 1
o s 4 o 2 il 01 o8 il
NE1 Level 1 Level 2 Level 3 Level 4 NE1 Level 1 Level 2 Level 3 Level 4
W o [ rowe W [ o

Percentage of All Grade 3 Students at All Levels: Mathematics*

70
51
2011
30
15 15
6 8
i 0 — i -_|
NE1 Level 1 Level 2 Level 3 Level 4

- School D Board




One School’s Data Growth

Focus on mathematics.

Percentage of All Grade 6 Students at All Levels: Mathematics* Percentage of Participating Grade 6 Students at All Levels: Mathematics*
i 46 46
36 32 29 34 38
g M 12
o T zr—r—176r e o @ 5 .
| -j_
NE1 Level 1 Level 2 Level 3 Level 4 NE1 Level 1 Level 2 Level 3 Level 4
- School D Board |:] Province - School EI Board

Percentage of All Grade 6 Students at All Levels: Mathematics*

44 42 40
2011 32
11 14 9
0 <1 2 "—l
NE1 Level 1 Level 2 Level 3 Level 4

- School I:l Board




Gender Data

Percentage of All Grade 3 Students
at or Above Provincial Standard: Schoolt

Reading Writing Mathematics

% g3 87

65 70 g7

[] Female B Male

Percentage of All Grade 3 Students
at or Above Provincial Standard: School!

Reading Writing Mathematics

91 91 & 91
70 73

[] Female B Male

2011
MathGAINS,

2010




Visit our Wiki!

o w w e e e v e wr wr wr w e w w B et Y Y e W
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Thank You!

* Doug Duff: d.duff@tvdsb.on.ca
e Amy Lin: lina@hdsb.ca

* Demetra Saldaris:
demetra.saldaris@ontario.ca

MathGAINS,




Steven Katz - Collaboration
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Gr. 5

Create three problems that seem really different that you would solve by sy

A 80-14
or
B. 5.2-148

Tell why each problem makes sense and solve each one in a different way.
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Problem Posing
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Problem Posing

Gr. 5
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Gr. 5

Problem Posing —
subtracting for the
“completely different
number”

Changed question to
80-66=14 to make

sense of the situation
then recorrected.
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Gr. 7 Subtraction Situations

Show how you would solve this subtraction question in each of those ways:
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Gr. 7 Subtraction Meanings Situations
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Gr. 7

Subtraction Meanings Situations
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Gr. 7 Problem Posing
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Gr. 7 Subtraction Situations
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Gr. 8
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